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摘  要 
    
微波介质陶瓷是在微波频段（300MHz～3000GHz）下使用的电子陶
瓷，它主要应用于微波谐振器和滤波器。要求其具有较高的电容率εr、






εr = 154 (在 10GHz)，Qf=380 GHz,τf= -183ppm/℃ (在 1MHz)， Tc = 660 
℃。在此基础上，采用 Sm3+取代 Bi3+对 SrBi8Ti7O27 陶瓷进行改性，研究
表明：由于形成有顺电相，减弱了其铁电性，使得电容率下降，品质因子
提高，频率温度系数可调。其中 Sr(Bi0.7Sm0.3)8Ti7O27 具有较好的介电性能




























Microwave dielectric ceramic (MWDC) is a kind of electric ceramics for 
microwave resonators and filters which are applied in microwave frequency, 
300 MHz～3000 GHz. It is expected for MWDC to have high permittivity εr , 
high quality factor Q and adjustable temperature coefficient of resonant 
frequency τf. Relationship among processing factors, substitution of rare earth 
element, structure and properties were carefully studied on SrBi8Ti7O27-based 
dielectric ceramics. Dielectric polarization and loss mechanisms were 
discussed in this thesis. In addition, gelcasting forming process was used to 
fabricate microwave components. 
SrBi8Ti7O27 ceramics were prepared via solid-state reaction route. 
Calcining and sintering conditions were optimized. Mainly results are as 
following: calcining conditions 800℃×2h，sintering conditions 1200℃×4h, εr 
= 154 (10GHz)，Qf=380 GHz, τf= -183ppm/℃ (1MHz), Tc = 660 ℃. 
Moreover, Sm3+ is used to substitute Bi3+ in the SrBi8Ti7O27 ceramics. The 
results showed that εr is decreased, Qf is increased and τf can be adjusted 
because paraelectric phase were also appeared so as to weaken ferroelectric 
properties in the ceramics, which have  better dielectric properties: εr = 110 
(10GHz)，Q= 440 GHz, τf= -95ppm/℃ (1MHz)， Tc =210℃. 
The polarization and dielectric loss mechanism of MWDC were also 
discussed according to frequency and temperature dependence of εr and tanδ  
of SrBi8Ti7O27 ceramics. The ceramics with mixing ferroelectrinics and 















Gelcasting forming process was also used to fabricate microwave 
components with complex shapes. The properties of ceramics prepared by 
gelcasting are compared with those by die-pressing. Experimental results 
showed that gelcasing can be applied in fabricating microwave components 
and the dielectric properties of ceramics by gelcasting are slightly better than 
those by die-pressing.  
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300MHz 到 3000GHz，即波长从 1m 到 0.1mm 的范围。微波波长短，方向性好，
适于雷达发现和跟踪目标；微波波段频率高，信息容量大，适合无线通讯运用。
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振器的 大市场。摩托罗拉、诺基亚、西门子、夏新等数十家企业每年的手机












化的介质谐振器，但 TiO2 的谐振频率太大（τf＝+450 ppm/℃），热稳定性远不
能满足微波应用的要求。1968 年，S.B.Cohn[7]人又试着用 TiO2 陶瓷制作微波滤
波器，但 终也因τf 过高未能实用化。这就促使人们研究小的τf 值、介电性
能优良的微波介质陶瓷材料，从而导致了新的微波陶瓷的发展。 
进入 70 年代，微波介质陶瓷的开发和研制受到了广泛的关注。美国和日本
早开始这项工作。美国 先研制出 BaO-TiO2 系陶瓷，使微波介质陶瓷材料达
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等体系。例如华南理工大学的 BMT-BZT 系材料，上海科技大学的 BST 系材料，
799 厂和 999 厂的 Ba2Ti9O20,天津大学的 BaO-Nd2O3-TiO2等。90 年代后期，电
子部和国家科委加强了对微波介质陶瓷材料的研究投入，将其列入八五、九五
攻关的重要课题。目前，国家提出 2005 年电子基础产品的规划设想，预计微波
介质器件新增产量 5000 万只，拟投资 2 亿元，并且把高频器件（表面波器件和
微波介质器件）作为重点发展的目标之一，希望在该领域缩小与发达国家的差









1．大的电容率 εr  
















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
